1. Introduction.-In a previous communication in these PROCEEDINGS' we considered a set of stress-strain relations Dao = Fa (C-1, e33; ally * *33), () Dt a in which the left-hand members are the components of the absolute time derivatives of the stress tensor a and the quantities Fp, are the components of a tensor invariant of o-and the rate of strain tensor e. By specialization of these relations, based on the procedure employed in the classical elasticity theory of an isotropic medium, we were led to a set of a stress-strain relations which can be written in the form a Dt = eit +bcit; A Dt 4 ea + Ado', (2) where the coefficients a, b, A, and B are to be regarded as scalar invariants of the tensors a and e. The "star" is attached to a symbol to denote the corresponding deviation tensor or its components.
It will be shown here how the invariants a, b, A, and B can be chosen so that equations (2) become the stress-strain relations for incompressible plastic flow of the von Mises type whenever a general yield condition is satisfied.$ These same relations, namely, equations (8) and (9), will also provide an approximation to the equilibrium displacements of classical elasticity theory for small values of the stresses.
We have not investigated the nature of the surface bounding the plastic region, but apparently this surface can be singular relative to the solution functions of the problem.' Generalizations of the stress-strain relations (8) and (9) of this paper can be made which are analogous to the generalizations mentioned in our earlier paper' dealing with the combined elastic and Prandtl-Reuss stress-strain relations.
Recent investigations by Truesdell and Noll," based on formulas of the type of equation (1) 
where the function F, which is a scalar invariant of u and e, will be specified later. A point P of the medium at which the values of the components aO and eP satisfy equation (3) where we have denoted by A the value of the scalar B under the yield condition (3). We now make the following assumption, which we regard as expressing one of the characteristic properties of plastic flow. At a yield point, or in a region of plastic flow, the components o,( are determined by relations (4) when the 4i are known but the converse is not true. An immediate consequence of this condition is that the quantity X can be considered to be a function of the components e*4. Moreover, it can be shown that6 where E is a function of the ratio of the two scalar invariants of e* or a*, as indicated. In view of equation (5), equations (4) for plastic flow become 4Et = 0;
The first of these relations expresses the usual condition of incompressibility. For E = constant, the second set of relations (7) are the well-known plasticity equations of von Mises.
Relation (6) for all flows; this inequality is obviously satisfied in the case of the von Mises yield condition, for which E = constant. For H(u*) = 0, relations (8) and (9) revert to the stress-stiain relations (7) for plastic flow.
4. Small Stresses.-For stresses which are small in comparison with those producing yield, and relative to a co-ordinate system with respect to which the material is at rest in its unstrained position, we assume (1) that the components Daap/Dt of the absolute time derivative of the stress tensor can be approximated by the corresponding total time derivatives doao/dt with sufficient accuracy; (2) that the values of H(a*) and H(e*) are approximately equal to one; and (3) that the terms involving the constants a and fi in equations (8) and (9) can be neglected in comparison with the other terms in these equations. Then equations (8) and (9) (10) gives the stressstrain relations of classical elasticity theory. Hence the stress-strain relations (8) and (9) lead to results which approximate the results of the classical theory under the above conditions which we assume to be realized in practice for small stresses.
